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- Brown dwarfs spectral sequence:

— 1300 K; log g: 5.0; f_,=2 (iron/sil) |
— 1300 K; log g: 5.0; cloudless (iron/sil)




- Brown dwarfs s[ae&ral,
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- Brown dwarfs spectral sequence:

or reduced
T gradient?

PSO J318-22
Telf=1275K, logg=3.T|M/H| = +0.4
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- What is in common bebween:

—— | "ol e -
Convective sys&ems but not adiabatic, Ehej are all
sub ject to:

Energy exchange (latent heat, thermal diffusion,
radiative transfer)

and/or compositional source terms (chemical
reaahoms, aamd@.msa&uom/evaparaﬁmm, tompasn&mmat




-~ What is adiabatic convection?
- Thermal adiabakic case
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-~ What is adiabatic convection?
- Thermal adiabakic case
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-~ What is adiabatic convection?

- Tkermawtampas&wmat adiababiec case
0ln @
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-~ What is adiabatic convection?

- Tkermcw&ampc}si%mmat adiababiec case
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~ What is adiabatic convection?

- Tkermawtampas&mmat diabakic case
dlng e = H(X.T)
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~ What is adiabatic convection?

- Tkermowtampos%mmal diabaltic case
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- Unstable if: v, —-v,-v, >0
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or
(Vp= Voy—V,07 <0
with  wy = Ry + R (1,0 1n py/0X)
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and H=xAT wp=—kxy (Hy=0)
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- Skeam/Liguid or moisk convection

Hadiative

= Radiative-convective (adinbatic)

= Radiative-convective (moist)
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- Skeam/Liguid or moisk convection

(V= Voog — V05 <0
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- S%e&m/&n u.ui or mons& aamva&%mm

(V= Va)og — V,05 < 0
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= Thermoﬂeampasﬁamai diabakic
__cohvection

Fingering Thermohaline

(Vo " V., )05 — Vﬂa)’T <3 1¥3
and a)é, — HT -+ HX(TOG In //tO/aX)—l

and probabiv Many More....



- CO/CH4 radiakive cownvecktion

(Vp— Va)oxy—V,0r <0
with R=-—(X— Xeg)!7

chem

and H = 4nk/ C, (J — 0T4)

Moist convecktion CO/CH4 radiative convection



- Greneralisation of mixing length theory
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- Greneralisation of mixing length theory
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- Generalisation of mixing length theory

ond _ — 5T
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In0'=1n6 — XL/c,T for moist convection



- Generalisation of mixing length theory

Can define an adiabatic convective flux:

Fad o pcpwadTO( VT = Vad)

or
Can define a diabatic convective flux:

/ /

similar to the mass/flux convection
parametrization used for moist convection
ii (Arakawa & Lamb 19%1)



= Biﬁ?ur@a&am bebtween adiabatic and
diabakiec convection
- Boiling crisis in s%eam/tiqu&d conveckion

{ Nukiyama 1934




- Bifurcation between adiabakic and
diabakiec convection
- Boiling crisis i steam/liguid convection

- - Fd = pcpwdTo(VT - Vad - Vuw'lr/w:\')
—— = pcpwadTQ(V — Vad)
i /

%
—
-
e ol
- - Ce e
oo ‘
L =
e - -
—
e T
o
- .
~
-
< o gud
<o .
7, 5
P4 ~
2 -
= =
- ~
@

/ adiabatic branch

~—  Nukiyama-type curve
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- Bifurcation between adiabakic and
diabatic convection

- L/T transition n brown-dwarf speckra?

- Fyq = pegwaTo(Vp = Vag — Vi /wy)

- o= - F,,,J - pc,,wao(VT — V,d}
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- Bifurcation between adiabakic and
diabatic convection

- L/T tronsition i brown-dwarf

- Fyq = pegwaTo(Vp = Vag — Vi /wy)

- o= - F,,,J - pc,,wao(VT — V,d}

Convective Heat flux



